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(57)Abstract 

PROBLEM TO BE SOLVED: To make a driver easily find 
a neutral position and improve operation feeling in the 
vicinity of the neutral position in shifting operation of a 
shifting device of a transmission. 

SOLUTION: A control device 1 for a shifting device of a 
transmission has a change lever 2, an electrically driven 
motor 6 which rotates a shifting shaft 3a of a 
transmission 3 mechanically connected to the change 
lever 2, shifting detection means SW1, SW2 which detect 
shifting direction of the change lever 2, an operation 
position sensor 7 which senses an operation position of 
the shifting shaft 3a of the transmission 3, and a 
controller 8. The controller 8 drives the electrically 
driven motor 6 by driving current due to pulse width 
modulation control of constant current for modulating 
pulse width based on difference between a target 
position and actual operation position in the shifting 
direction, detects pulse width of the driving current and - „, 

suspends driving of the electrically driven motor 6 when iJM 11 ^ 
the pulse width shows a specified value or lower. A neutral position is easily found afterward 
through manual operation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A change lever and the electric motor with a reducer made to rotate the shift shaft of 
the change gear mechanically connected to this change lever, A shift actuation detection means 
to detect the shift actuation direction or shift control input of said change lever, It is a control 
unit for change gear shift operating sets equipped with the actuation position sensor which 
detects the actuated position of the shift shaft of said change gear, and a control unit. Said 
control unit It is based on the difference of the target position and real actuated position in said 
shift actuation direction, or said shift control input. The control unit for change gear shift 
operating sets characterized by performing halt of a drive of said electric motor, or initiation 
according to this pulse width while making said electric motor drive by Pulse-Density-Modulation 
control of constant current to which pulse width is changed and detecting the pulse width of a 
drive current. 

[Claim 2] Said control unit is a control unit for change gear shift operating sets according to 
claim 1 characterized by stopping said electric motor when the pulse width of said drive current 
is below a predetermined value. 

[Claim 3] A change lever and the electric motor with a reducer made to rotate the shift shaft of 
the change gear mechanically connected to this change lever, A shift actuation detection means 
to detect the shift actuation direction or shift control input of said change lever, It is a control 
unit for change gear shift operating sets equipped with the actuation position sensor which 
detects the actuated position of the shift shaft of said change gear, and a control unit. Said 
control unit When the shift actuation direction which has a shift direction detection means to 
detect the direction of a gear omission and the gear irjection direction of [ at the time of shift 
actuation ], and this shift direction detection means detects is the direction of a gear omission 
The control unit for change gear shift operating sets characterized by making the drive current 
of said electric motor smaller than the time of the gear injection direction. 
[Claim 4] It is the control unit for change gear shift operating sets according to claim 3 with 
which said shift actuation detection means has the shift actuation direction pilot switch which 
detects the actuation direction of said change lever, and said shift direction detection means is 
characterized by for the shift actuation direction to judge the direction of a gear omission, or the 
gear injection direction based on the output signal from said shift actuation direction pilot switch, 
and the output signal from said actuation position sensor. 

[Claim 5] A change lever and the electric motor with a reducer made to rotate the shift shaft of 
the change gear mechanically connected to this change lever, A shift actuation detection means 
to detect the shift actuation direction or shift control input of said change lever, It is a control 
unit for change gear shift operating sets equipped with the actuation position sensor which 
detects the actuated position of the shift shaft of said change gear, and a control unit. Said 
control unit The control unit for change gear shift operating sets characterized by stopping the 
drive of this electric motor according to a motorised current according to the sudden fluctuation 
when sudden fluctuation of the load is detected while detecting the load of said electric motor. 
[Claim 6] Said control unit is a control unit for change gear shift operating sets according to 
claim 5 characterized by detecting sudden fluctuation of the load of said electric motor by 
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change of this pulse width while making said electric motor drive based on the difference or said 
shift control input of the target position and real actuated position in said shift actuation 
direction by Pulse-Density-Modulation control of constant current to which pulse width is 
changed and detecting the pulse width of this drive current. 

[Claim 7] Said control unit is a control unit for change gear shift operating sets according to 
claim 5 characterized by calculating the actuation rate of said shift shaft and detecting sudden 
fluctuation of the load of said electric motor by change of this actuation rate from the output 
signal from said actuation position sensor. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web - cgLejje?u=http%3A%2F%2Fwww4.ipdLi... 2007/05/23 



JP.2001 -032924, A [DETAILED DESCRIPTION] 1/7 K — i? 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit which controls the change gear 

shift operating set suitable for change gear shift actuation of a car etc. 

[0002] 

[Description of the Prior Art] As a conventional change gear shift operating set, in a car, the bus 
which has especially a large-sized change gear, or truck, the actuator which used the hydrostatic 
pressure cylinder, especially the pneumatic cylinder for this equipment can be incorporated, and 
smooth gear change actuation can be carried out now by the light operating physical force of a 
change lever. 

[0003] Moreover, as other conventional change gear shift operating sets, after transmitting the 
shift actuation from a change lever to the control bar in a power shifter through a shift cable and 
detecting the variation rate of this control bar, the motor of this power shifter is driven 
according to the output current from a control unit, and there are some which operate the shift 
shaft for change gear actuation through a power rod by this motor, for example. And 
corresponding to this shift rate, this control device changes the change rate of the driving force 
of this motor, and controls said motor to make a shift operating physical force regularity while it 
computes a shift rate based on the displacement signal of said control bar detected from the 
displacement sensor. (JP,10-299892,A) 
[0004] 

[Problem(s) to be Solved by the Invention] However, if it was said conventional change gear shift 
operating set, that into which the actuator which used the hydrostatic pressure cylinder, for 
example, a pneumatic cylinder, in this equipment is built had to carry the source of hydrostatic 
pressure of pneumatic pressure, for example, a source, (source of the compressed air) in the car, 
and the trouble of becoming expensive was in it. 

[0005] Moreover, if it is the conventional change gear shift operating set of said others, in shift 
actuation of a change gear, from shift actuation initiation to termination, the above motors are 
made to drive and assistant actuation is performed during shift actuation always. Therefore, 
especially, since the shift actuation mosquito was too light in the shift actuation to a center 
valve position from a shift position, for an operator, it was hard to carry out distinction of 
whether to have arrived at the center valve position, and there was a trouble that the actuation 
feeling near [ this ] a center valve position was not good. 

[0006] The purpose cancels said trouble and the whole change gear shift operating set is 
miniaturized, and this invention was made in view of this point, it is cheap, while making the shift 
actuation volition of an operator's change lever follow, it is easy to distinguish the center valve 
position to this operator, and the actuation feeling near [ this ] a center valve position is to offer 
the good control unit for change gear shift operating sets. 
[0007] 

[Means for Solving the Problem] The configuration of this invention for attaining said purpose is 
a control unit for change gear shift operating sets equipped with a change lever, the electric 
motor with a reducer made to rotate the shift shaft of the change gear mechanically connected 
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to this change lever, a shift actuation detection means detect the shift actuation direction or the 
shift control input of said change lever, the actuation position sensor which detects the actuated 
position of the shift shaft of said change gear, and a control unit, and is as follows. 
[0008] Said control unit performs halt of a drive of said electric motor, or initiation according to 
this pulse width while it makes said electric motor drive based on the difference of the target 
position and real actuated position (actual actuated position) in said shift actuation direction, or 
said shift control input according to the drive current to which pulse width is changed $nd by 
which Pulse-Density-Modulation control of the constant current was carried out and detects the 
pulse width of a drive current. 

[0009] Said control unit stops said electric motor, when the pulse width of said drive current is 
below a predetermined value. 

[0010] Said control unit has a shift direction detection means to detect the direction of a gear 
omission and the gear injection direction of [ at the time of shift actuation ], and when the shift 
actuation direction which this shift direction detection means detects is the direction of a gear 
omission, it makes the drive current of said electric motor smaller than the time of the gear 
injection direction. 

[0011] Furthermore, said shift actuation detection means has the shift actuation direction pilot 
switch which detects the actuation direction of said change lever, and, as for said shift direction 
detection means, the shift actuation direction judges the direction of a gear omission, or the gear 
injection direction based on the output signal from said shift actuation direction pilot switch, and 
the output signal from said actuation position sensor. 

[0012] According to a motorised current, when sudden fluctuation of the load is detected, said 
control unit stops the drive of this electric motor according to the sudden fluctuation, while 
detecting the load of said electric motor. 

[0013] Said control unit detects sudden fluctuation of the load of said electric motor by change 
of this pulse width while it makes said electric motor drive based on the difference or said shift 
control input of the target position and real actuated position in said shift actuation direction 
according to the drive current to which pulse width is changed and by which Pulse-Density- 
Modulation control of the constant current was carried out and detects the pulse width of this 
drive current. 

[0014] Moreover, from the output signal from said actuation position sensor, said control unit 
calculates the actuation rate of said shift shaft, and detects sudden fluctuation of the load of 
said electric motor by change of this actuation rate. 

[0015] Since this invention is constituted as mentioned above, said control unit performs the 
following characteristic actuation. 

(1) Compute the difference of the real location (actual location) signal from a. actuation position 
sensor (or location detection sensor), and a target-position signal, b. Compute the actuation rate 
of an electric motor from the real position signal from an actuation position sensor. Said electric 
motor is made to drive with the drive current by PWM (Pulse Width Modulation Pulse Density 
Modulation) control of the constant current by the constant amplitude the difference of said real 
location and target position, and based on said actuation rate (that is, it is fixed in pulse height, 
pulse width is changed, and this motor is made to control and drive). At this time, by the case 
where the difference of a real location and a target position is large, when an actuation rate is 
small, pulse width is enlarged, and by the case where the difference of a real location and a 
target position is small, when an actuation rate is large, pulse width is made small. 
[0016] (2) By the drive of said motor by PWM control of constant current, detect the suddenly 
changing point of pulse width and perform motorised initiation and a halt. That is, when pulse 
width changes from size to smallness, the drive of this motor is stopped, and when pulse width 
changes to fossete size, the drive of this motor is started. 
[0017] The detection approach is as follows. 

a. Compute the rate of change of pulse width, and when rate of change is beyond a 
predetermined value, stop said motor. 

b. When pulse width is below a predetermined value, pulse width judges with smallness and stops 
said motor. For example, in the case of gear change, the real location is distant from the shift 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/05/23 



JP,2001-032924,A [DETAILED DESCRIPTION] 3/7 v 



position in the center valve position at first than a target position, and a difference with a target 
position is large. Moreover, pulse width becomes large in order that a load may make an 
actuation rate quick greatly, since a gear change gear gears and it is in a condition. If a shift 
shaft rotates and engagement of a gear change gear is lost, pulse width will become small rapidly 
by that whose load is lost (it becomes small). If sudden change of this pulse width is detected, 
the drive of this motor will be stopped. The actuation from this point to a center valve position 
performs a change lever from manual operation (manual actuation). Therefore, it becomes easy 
to carry out distinction of said center valve position, and an actuation feeling improves. 
[0018] Moreover, also in gear change to a shift position, said control may be performed from a 
center valve position. Since it will be in the engagement condition of a gear change gear at this 
**** and the beginning, there is no load, and since pulse width is smaller than a predetermined 
value, this motor is not driven. If a shift shaft rotates a change lever by manual operation and 
engagement of a gear change gear is started at this time, since a load will become large, pulse 
width becomes larger than a predetermined value, and the drive of this motor is started. 
[0019] Thus, since it is lost that the operating physical force near a center valve position is too 
light since assistant actuation by this motor is performed, and the assistant actuation by this 
motor is suspended when a load is small when a load is large of said control unit for change gear 
shift operating sets and this motor drives it in the engagement location of the required gear 
change gear of assistant actuation, its operability and actuation feeling at the time of gear 
change improve. 

[0020] Moreover, when carrying out (1) of said description of this invention and the load at the 
time of engagement of said gear is large, pulse width is enlarged, the output of said motor is 
enlarged, and the assistant force is enlarged. If it separates from engagement of said gear, pulse 
width will become small, will make the output of this motor small, and will make reed SUTOKA 
small. For this reason, since an operating physical force and operating speed are controllable 
according to a difference with a load and the target position of a real location, operability and an 
actuation feeling can be improved. 
[0021] 

[Embodiment of the Invention] Hereafter, based on a drawing, the gestalt of suitable operation of 
this invention is explained in detail. The control device for change gear shift operating sets of 
this invention is made to arrive at said target position by stepping on a clutch (clutch switch 
ON), forming a target-position signal according to this knob direction, calculating a difference 
with a real position signal (a position sensor or angle sensor), and driving an electric motor by 
PWM control of constant current, if the actuation direction pilot switch prepared in the knob of a 
change lever is turned on. Although the pulse width of an PWM signal will increase in the 
beginning if constant current control is carried out in order to extract a gear change gear when 
shifting to a center valve position from a shift condition, since pulse width will decrease rapidly if 
a gear falls out, this rapid decrease is detected and this motor is stopped. Since the shift shaft 
has become just before the center valve position at this time, if it carries out in manual 
operation, an operator will tend to distinguish a center valve position up to a center valve 
position. Same control can be performed also in the shift direction. 

[0022] The control-block Fig. in which the outline block diagram in which drawing 1 thru/or 
drawin g 3 show the 1st example of the control unit for change gear shift operating sets of this 
invention, and drawin g 1 shows the arrangement relation between this change gear shift 
operating set and its control unit, and drawin g 2 show the control network in this control unit, 
and drawin g 3 are the control flow charts at the time of motorised control. 

[0023] In drawin g 1 said change gear shift operating set 1 In the shift actuation direction among 
the selection of this change lever 2 arranged in knob 2a of the change lever 2 of an automobile, 
or shift actuation 1 of the actuation pattern of this change lever 2 shown in this drawing, 3, and 
the actuation direction pilot switch SW1 that detects the actuation direction of the 5th speed, R 
of this actuation pattern, 2, and the actuation direction pilot switch SW2 that detects the 
actuation direction of the 4th speed, The center-valve-position pilot switch SWn which is 
arranged by the change gear 3 and detects the center valve position of shift shaft 3a for 
actuation of this change gear 3, The shift cable 4 connected so that this shift shaft 3a and said 
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change lever 2 may interlock mechanically, and in order to rotate shift shaft 3a of said change 
gear 3 through link 5a, It consists of a motor 6 with a reducer (6a) arranged by the car body 9, 
an actuation position sensor 7 arranged by the car body 9 in order to detect the actuated 
position of this shift shaft 3a through link 5b, and a control unit 8. SWc is a clutch switch. 
[0024] Moreover, said shift cable 4 is for the fail-safe of said change gear shift operating set 1, 
and has come to be able to perform shift actuation of said change gear 3 manually through this 
shift cable 4. 

[0025] Said actuation direction pilot switches SW1 and SW2 output an OFF signal at the time of 
un-operating, and said switches SW1 or SW2 which exist in the actuation direction output ON 
signal at the time of actuation of said change lever 2. Moreover, the clutch switch SWc outputs 
ON signal, when the clutch of a change gear 3 is **. 

[0026] As the following explanation, said control device 8 drives said motor 6 with a reducer, and 
controls shift actuation of said change gear by the output signal from said actuation direction 
pilot switches SW1 and SW2, said center-valve-position pilot switch SWn, said actuation position 
sensor 7, and said clutch switch SWc. 

[0027] From each circuit in this equipment 8, it is constituted and this control unit 8 is 
connected, as shown in drawin g 2 . Namely, the shift actuation direction detector 1 1 where, as 
for this control device 8, the output signal from said actuation direction pilot switches SW1 and 
SW2 of said change lever 2 is inputted, respectively, The shift-position arithmetic circuit 12 
where the output signal from said actuation position sensor 7 which detects the actuated 
position of said shift shaft 3a is inputted, The target-position arithmetic circuit 13 where the 
output signal from said shift actuation direction detector 1 1 and said shift-position arithmetic 
circuit 12 is inputted, The output signal from this target-position arithmetic circuit 13 and said 
shift-position arithmetic circuit 12 is inputted. The shift direction distinction circuit 14 and the 
location difference arithmetic circuit 15 which send out an output signal to the Pulse-Density- 
Modulation circuit 21 of the motor PWM drive control circuit 20, respectively, The motor- 
rotation-direction setting circuit 16 which the output signal from said shift actuation direction 
detector 1 1 is inputted, and sends out an output signal to said motor PWM drive control circuit 
20, The completion detector 17 of a shift which the output signal from said target-position 
arithmetic circuit 13 and said shift-position arithmetic circuit 12 is inputted, and sends out an 
output signal to the motor PWM drive control circuit 20, When the pulse width of the drive 
current from said Pulse-Density-Modulation circuit 21 which drives said motor 6 with a reducer 
is judged and this pulse width is below a predetermined value, The output signal from the pulse 
width judging circuit 18 which sends out an output signal, and this pulse width judging circuit 18 
and said shift direction distinction circuit 14 is inputted. It consists of a motor stop signal 
generating circuit 19 which sends out the output signal which stops said motor 6 to said Pulse- 
Density-Modulation circuit 21, and a constant current feedback circuit 22 which feeds back a 
signal to said Pulse-Density-Modulation circuit 21 based on a motorised current further. 
Moreover, the output signal of said clutch switch SWc is inputted into said motor PWM drive 
control circuit 20. In addition, said pulse-width-modulation circuit 21 and said constant current 
feedback circuit 22 are constituted in said motor PWM drive control circuit 20, and this motor 
PWM drive control circuit 20 operates, only when the output signal from said clutch switch SWc 
is an ON signal. 

[0028] Subsequently, the flow chart of drawing 3 explains the control action of said motor 6 with 
a reducer. (The set points B and C in drawin g 3 are the set points of a constant current value 
[ in / current / motorised / Pulse-Density-Modulation control (PWM control) of constant 
current ].) 

A clutch and a change lever are operated. S1 after the start of said control unit 8, and among 
each step (S only shows hereafter) - S4 : The clutch switch SWc, One switch SW2 of the 
actuation direction pilot switches SW1 and SW2, for example, a switch, turns on. When those ON 
signals are inputted into each in the motor PWM drive control circuit 20 and the shift actuation 
direction detector 1 1, first with the signal from said actuated-position detection sensor 7 In the 
shift-position arithmetic circuit 12, while the current position (actual location) is computed, a 
target position is computed by said shift actuation direction detector 1 1 and target-position 
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arithmetic circuit 13, and the difference A of the current position and a target position is 
computed in said location difference arithmetic circuit 15. 

[0029] S5 - S9: Distinguish the direction of gear omission, and the gear injection direction from a 
current shift position and a current target position in said shift direction distinction circuit 14. It 
is said Pulse-Density-Modulation circuit 21, and the case of the gear injection direction instead 
of the direction of gear omission makes this motor 6 to adjust pulse width based on the 
difference A of the set point C, said current position, and target position, and drive, while setting 
a constant current value as the set point C, in order to make said motor 6 drive by PWM control 
of constant current, when a clutch is **. In addition, when it is judged by S8 whether it is ** and 
a clutch is judged that a clutch is not **, a motor 6 stops by S20 and motorised control is 
ended. 

[0030] S5, S10-S14 : when distinguished in the direction of gear omission in said shift direction 
distinction circuit 14 Pulse width is adjusted based on the difference A of the set point B, said 
current position, and target position, and when a clutch is **, this motor 6 is made to drive, while 
setting a constant current value as the set point B in said Pulse-Density-Modulation circuit 21, 
in order to make said motor 6 drive by PWM control of constant current. In addition, if it is 
judged that it is judged whether the motor stop signal from said motor stop signal generating 
circuit 19 is inputted, and it is inputted by S12, the drive of a motor 6 will not be performed but 
it will shift to S19. Moreover, when it is judged by S13 whether it is ** and a clutch is judged 
that a clutch is not **, a motor 6 stops by S20 and motorised control is ended. 
[0031] In S7 or S11 in addition, said Pulse-Density-Modulation circuit 21 of the motor PWM 
drive control circuit 20 The constant current value of PWM control of constant current is set up 
based on the shift direction (the direction of gear omission, and the gear injection direction) 
distinguished in the shift direction distinction circuit 14. This set point, Based on the difference 
of the current position and the target position which were computed in the location difference 
arithmetic circuit 1 5, pulse width is decided and the motorised current of the constant current 
value and pulse width is outputted to a motor 6. In the control (a drive current is changed in the 
shift direction) based on the a. shift direction, as PWM control of constant current, the load at 
the time of gear omission in the direction of gear omission is smaller than the time of a gear 
injection in the gear injection direction. Then, the value of the set point B of the constant 
current value of S10 is set up smaller than the value of the set point C of S6. Thereby, the shift 
direction enlarges a motor output in the gear injection direction, in the direction of gear omission, 
a motor output is made small and more smooth actuation is attained. 

b. When the current position is greatly distant from the target position, an actuation rate is made 
quick, a ******** actuation rate is made late in a target position, and it enables it to perform 
shift actuation smoothly by the optimal time amount in the control based on a location 
difference. Therefore, pulse width is changed according to a location difference (pulse width is 
enlarged, so that a location difference is large). Furthermore, according to the motor load, as the 
constant current feedback circuit 22 changes a motor output, it is changing pulse width. Since 
the current is fixed although rotation of this motor tends to fall and it is going to enlarge a 
current in connection with it if the load of a motor is large, this operates so that pulse width may 
be enlarged. 

[0032] S15-S20: Make the pulse width of the drive current of this motor 6 outputted with the 
pulse width decided as mentioned above by said Pulse-Density-Modulation circuit 21 supervise 
in the pulse width judging circuit 18. If this motor 6 is made to drive as it is, it judges whether it 
arrived at the target position by S19 and it is judged that it arrived at the target position when 
this pulse width is beyond a predetermined value at this time, a motor 6 will be suspended by 
S20 and motorised control will be ended. When this pulse width becomes small and pulse width 
becomes smaller than a predetermined value by the pulse width judging circuit 18, in S17, with 
the judgment signal from this pulse width judging circuit 18, a motor stop signal is outputted to 
said Pulse-Density-Modulation circuit 21 from the motor stop signal generating circuit 19, and a 
motor 6 stops by S18 and it shifts to S19. In S19, when the shift position has not arrived at said 
target position, said step not more than S2 is repeated. Moreover, in S1, when there is no shift 
actuation, said motor 6 is stopped as it is. 
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[0033] Here, said pulse width judging circuit 18 detects the pulse width of the drive current 
outputted to a motor 6 from the Pulse-Density-Modulation circuit 21, and when the pulse width 
is smaller than the set point, it outputs a judgment signal. Especially, in the direction of gear 
omission, since a load becomes small suddenly when it escaped from and comes out of a gear, 
said pulse width becomes small suddenly. Therefore, said pulse width judging circuit 18 comes to 
output a judgment signal at the gear omission time. Moreover, from said judgment circuit 18, as 
for said motor stop signal generating circuit 19, in the case of the direction of gear omission, this 
pulse width outputs a motor stop signal to the Pulse-Density-Modulation circuit 21 with the 
signal from the shift direction distinction circuit 14 especially, when the judgment signal below a 
predetermined value is inputted. Thereby, the Pulse-Density-Modulation circuit 21 stops the 
motorised current of motor 6 HE. Therefore, at the gear omission time, the drive of this motor 6 
is stopped only at the time of the direction of gear omission, and assistant actuation stops it (in 
the gear injection direction, a motor 6 is driven in all the actuation range, and the optimal shift 
time control is performed.). 

[0034] Subsequently, the control-block Fig. in which the outline block diagram drawin g 1 , 
drawin g 4 , and drawing 5 showing the 2nd example of the control unit for change gear shift 
operating sets of this invention, and showing drawin g 1 in said 1st example, and drawing 4 show 
the control network in this control unit, and drawing 5 are the control flow charts at the time of 
motorised control. In drawin g 4 and drawin g 5 , the same sign is given to the same element as 
drawing 2 and drawing 3 , and a member, respectively, and the explanation is omitted. 
[0035] As the control unit 8 in this example is shown in drawin g 4 , it constitutes and connects 
from each circuit in this equipment 8, the output signal from said shift-position arithmetic circuit 
12 is inputted to drawin g 2 , and the actuation rate arithmetic circuit 23 which sends out an 
output signal to the Pulse-Density-Modulation circuit 21 of the motor PWM drive control circuit 
20 is added. This actuation rate arithmetic circuit 23 calculates a shift actuation rate from the 
present location data calculated in said shift-position arithmetic circuit 12. 
[0036] In addition to the pulse width control by the shift direction and location difference from 
which the example 1 was distinguished, said Pulse-Density-Modulation circuit 21 adjusts pulse 
width with the shift actuation rate from the actuation rate arithmetic circuit 23. If this has a 
current and the same pulse width (a motor output is the same), it changes the rotational 
frequency of a motor with the load of a motor, and changes a shift actuation rate. For example, 
an actuation rate will become quick, if an actuation rate is slow and engagement of a gear is lost 
in the state of gear change gear engagement, since the load is large. A motor load tends to be 
presumed by this and it is going to control pulse width. When a shift actuation rate is slow, pulse 
width is enlarged, and pulse width is made small when quick. 

[0037] Subsequently, the flow chart of drawing 5 explains the control action of said motor 6 with 
a reducer. (The set points B and C in drawin g 5 are the set points of a constant current value 
[ in / current / motorised / Pulse-Density-Modulation control (PWM control) of constant 
current ].) 

After the start of a control unit, among each step (S only shows hereafter), about S1-S5:S1 - 
S4, it is the same as that of S1 of the flow chart of drawin g 3 - S4, and a shift actuation rate is 
calculated in S5 from the present location data calculated in said shift-position arithmetic circuit 
12 in said actuation rate arithmetic circuit 23. 

[0038] S6-S8: Distinguish the direction of gear omission, and the gear injection direction from a 
current shift position and a current target position in said shift direction distinction circuit 14. In 
the case of the gear injection direction instead of the direction of gear omission A constant 
current value is set as the set point C for PWM control of constant current. In said Pulse- 
Density-Modulation circuit 21 In order to be PWM control of constant current and to make said 
motor 6 drive by the optimal shift hours based on the difference A of the set point C, said 
current position, and target position, and the shift actuation rate from said actuation rate 
arithmetic circuit 31, the drive current which adjusted pulse width is supplied to said motor 6. 
[0039] S6, S9, S10 : when distinguished in the direction of gear omission in said shift direction 
distinction circuit 14 A constant current value is set as the set point B for PWM control of 
constant current. In said Pulse-Density-Modulation circuit 21 In order to be PWM control of 
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constant current and to make said motor 6 drive by the optimal shift hours based on the 
difference A of the set point B, said current position, and target position, and the shift actuation 
rate from said actuation rate arithmetic circuit 23, the drive current which adjusted pulse width 
is supplied to said motor 6. In this case, the set point B of the constant current value at the 
time of gear omission is set as a value smaller than the set point C. 

[0040] S11-S16: Make the pulse width of the drive current of this motor 6 outputted with the 
pulse width decided as mentioned above by said Pulse-Density-Modulation circuit 21 supervise 
in the pulse width judging circuit 18. When this pulse width becomes small and a motorised 
current becomes below a predetermined value by the pulse width judging circuit 18 at this time, 
it shifts to S12, and with the judgment signal of this judgment circuit 18 to a motor halt, from the 
motor stop signal generating circuit 19, a motor stop signal is outputted to said Pulse-Density- 
Modulation circuit 21, and this motor 6 is stopped. When it is judged that this motor 6 is made to 
drive as it is, and it is not clutch ** when this pulse width is beyond a predetermined value, and 
it is judged whether it is clutch ** and it is judged as clutch **, it shifts to S16, and it is stopped 
and a motor 6 ends control. 

[0041] Therefore, when the load of a motor 6 is small (condition without engagement of a gear), 
this motor 6 stops and assistant actuation does not have a line crack regardless of the shift 
direction. Then, it becomes manual (hand control) actuation and can prevent that a shift 
operating physical force comes to be too light by motorised. Thus, shift actuation of the shift 
position is carried out in said target position, and said motor 6 is stopped. When the shift position 
has not arrived at said target position in S15 at this time, said step not more than S2 is 
repeated. Moreover, in S1, when there is no shift actuation, said motor 6 is stopped as it is. 
[0042] In addition, the technique of this invention is good also by the means of other modes 
which are not limited to the technique in the gestalt of said operation, and achieve the same 
function, and various modification and addition are possible for the technique of this invention 
within the limits of said configuration. 
[0043] 

[Effect of the Invention] According to the control device for change gear shift operating sets of 
this invention, while making the shift actuation volition of an operators change lever follow, it is 
easy to distinguish the center valve position to this operator, and the actuation feeling near 
[ this ] a center valve position is good for him, so that clearly from the above explanation. That 
is, since assistant actuation by this motor is performed when a load which is in the engagement 
condition of a gear change gear is large, the assistant actuation by this motor is suspended when 
a load which will be in the engagement condition of a gear change gear is small, and a change 
lever is operated manually, the too light thing of the operating physical force near a center valve 
position is lost, and the operability and the actuation feeling at the time of gear change improve. 
[0044] Moreover, there is no loading, i.e., the need, in a car in the source of hydrostatic pressure 
of pneumatic pressure, for example, a source, (source of the compressed air). For this reason, 
this whole change gear shift operating set is miniaturized, it is cheap and a cost reduction can be 
planned. 
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* NOTICES * 

JPO and I NP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram in which showing the 1st example of the change gear 
shift actuation device control unit of this invention, and showing the arrangement relation 
between this change gear shift operating set and its control unit. 

[ Drawin g 2] It is the control-block Fig. showing the control network in this control device. 
[Drawin g 3] It is a control flow chart at the time of motorised control. 

[ Drawin g 4] It is the control-block Fig. in the 2nd example of the change gear shift actuation 
device control unit of this invention showing the control network in this control device. 
[ Drawin g 5] It is a control flow chart at the time of motorised control. 
[Description of Notations] 

1 Change Gear Shift Operating Set 

2 Change Lever 
2a Knob 

3 Change Gear 
3a Shift shaft 

4 Shift Cable 

6 Motor with Reducer 

7 Actuation Position Sensor 

8 Control Unit 

1 1 The Shift Actuation Direction Detector 

12 Shift-Position Arithmetic Circuit 

1 3 Target-Position Arithmetic Circuit 

14 The Shift Direction Distinction Circuit 

15 Location Difference Arithmetic Circuit 

1 6 Motor-Rotation-Direction Setting Circuit 

1 7 The Completion Detector of Shift 

18 Pulse Width Judging Circuit 

19 Motor Stop Signal Generating Circuit 

20 Motor PWM Drive Control Circuit 

21 Pulse-Density-Modulation Circuit 

22 Constant Current Feedback Circuit 

23 Actuation Rate Arithmetic Circuit 

SW1, SW2 The actuation direction pilot switch 
SWc Clutch switch 

SWn Center-valve-position pilot switch 
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